Stretchable Silicon Could Be Next Wave In Electronics

1 of 3

http://www.sciencedaily.com/releases/2005/12/051215230914.htm

Set home page · Bookmark site · Add search

Latest News
Show/Hide Menu

Front Page
> Breaking News
> Today's Digest
> Week in Review
> Email Updates
> RSS Newsfeed

News Sections
> Health & Medicine
> Mind & Brain
> Plants & Animals
> Space & Time
> Earth & Climate
> Matter & Energy
> Computers & Math
> Fossils & Ruins

Science Topics
> Agriculture
> Astronomy
> Biology
> Chemistry
> Earth Sciences
> Environment
> Mathematics
> Physics
> Social Sciences
> Technology
> more topics

Browse Topics

Encyclopedia

Health Center

Videos

Amazon Store
Print this page | Email to friend

Text Size > A A

A

Search Our Archives
Find:
in: All News Sections
from: 1995
sort:

to 2005

relevance
Go

date

> more options

New Job Postings
Find:
City:
State: ALL

Search

View: All Jobs by Type
Post: Jobs / Resumes

Health Topics
> Aging
> Diseases
> Fitness
> Medicine
> Men's Health
> Mental Health
> Nutrition
> Reproduction
> Senses
> Women's Health
> more topics

Computing
> Artificial Intell.
> Communications
> Computer Science
> Graphics
> Human Interface
> Internet
> Robotics
> Security
> Supercomputing
> Virtual Reality
> more topics

Encyclopedia
> Agriculture
> Anthropology
> Archaeology
> Astronomy
> Biology
> Chemistry
> Communication
> Computing
> Earth Science
> Engineering
> Health Science
> Mathematics
> Physics
> Psychology
> Technology
> science topics
> medical topics

Science Shop
Books ...

12/21/2005 6:01 PM

Stretchable Silicon Could Be Next Wave In Electronics

2 of 3

> Science
> Mind & Body
> Engineering
> Computers etc.
> Outdoors & Nature
> Prof'l & Technical
> Reference
Magazines ...
> Science & Nature
> Health & Fitness
> Engineering
> Computers etc.
> Electronics etc.
More ...
> Electronics
> Computers
> Video Games
> Outdoor Living
> Camera & Photo
> Tools & Hardware
> Toys & Games

About This Site
> Editorial Staff
> Awards & Reviews
> Contribute News
> Advertise With Us
> Privacy Policy
> Terms of Use

http://www.sciencedaily.com/releases/2005/12/051215230914.htm

Source: University of Illinois at Urbana-Champaign

Print this page

2005-12-16
AdsDate:
by Goooooogle

Email to friend

Advertise on this site

Metal Finishing
Polishing, Lapping, Fine Grinding, Diamond Machining, Metrology.

Stretchable Silicon Could Be Next Wave In Electronics
www.ensurfin.com

The next wave in electronics could be wavy electronics.
Ortech Advanced Ceramic

Researchers
the University
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at
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www.ortechceramics.com have developed a fully stretchable
form of single-crystal silicon with micron-sized, wave-like
geometries that can be used to build high-performance
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electronic
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on rubber substrates.
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"Stretchable
silicon offers different capabilities than can be
achieved with standard silicon chips," said John Rogers, a
professor of materials science and engineering and
co-author of a paper to appear in the journal Science, as
part of the Science Express Web site, on Dec 15.

Functional, stretchable and bendable electronics could be
used in applications such as sensors
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Rogers, who is also a Founder Professor of Engineering, a
researcher at the Beckman Institute for Advanced Science
and Technology and a member of the Frederick Seitz
Materials Research Laboratory.
To create their stretchable silicon, the researchers begin
by fabricating devices in the geometry of ultrathin ribbons
on a silicon wafer using procedures similar to those used
in conventional electronics. Then they use specialized
etching techniques to undercut the devices. The resulting
ribbons of silicon are about 100 nanometers thick -- 1,000
times smaller than the diameter of a human hair.

Schematic illustration of the process for building
stretchable single crystal silicon devices on rubber
In the next step, a flat rubber substrate is stretched and
substrates. (Image courtesy of University of Illinois at
placed on top of the ribbons. Peeling the rubber away lifts
Urbana-Champaign)
the ribbons off the wafer and leaves them adhered to the
rubber surface. Releasing the stress in the rubber causes Related News Stories
the silicon ribbons and the rubber to buckle into a series of
well-defined waves that resemble an accordion.
Printable Silicon For Ultrahigh Performance
"The resulting system of wavy integrated device elements Flexible Electronic Systems (June 18, 2004) -- By
carving specks of single crystal silicon from a bulk
on rubber represents a new form of stretchable,
wafer and casting them onto sheets of plastic, scientists
high-performance electronics," said Young Huang, the
at the University of Illinois at Urbana-Champaign have
Shao Lee Soo Professor of Mechanical and Industrial
demonstrated a route to ... > full story
Engineering. "The amplitude and frequency of the waves
change, in a physical mechanism similar to an accordion
UCSB Researchers Develop Hybrid Silicon
bellows, as the system is stretched or compressed."
Evanescent Laser (November 15, 2005) -- In what
As a proof of concept, the researchers fabricated wavy
diodes and transistors and compared their performance
with traditional devices. Not only did the wavy devices
perform as well as the rigid devices, they could be
repeatedly stretched and compressed without damage,
and without significantly altering their electrical properties.
"These stretchable silicon diodes and transistors represent
only two of the many classes of wavy electronic devices
that can be formed," Rogers said. "In addition to individual
devices, complete circuit sheets can also be structured
into wavy geometries to enable stretchability."
Besides the unique mechanical characteristics of wavy
devices, the coupling of strain to electronic and optical
properties might provide opportunities to design device
structures that exploit mechanically tunable, periodic
variations in strain to achieve unusual responses.
In addition to Rogers and Huang, co-authors of the paper
were postdoctoral researcher Dahl-Young Khang and
research scientist Hanqing Jiang. The Defense Advanced
Research Projects Agency and the U.S. Department of
Energy funded the work.

promises to be an important advance, researchers at
the University of California, Santa Barbara have
developed a novel laser by bonding optical gain layers
directly to a silicon laser cavity. ... > full story

Using Chemistry For Electronics And Vice
Versa (July 9, 2005) -- The microelectronics industry
is continually striving to miniaturize conventional
silicon-based electronic devices to provide higher
performance technology that can be housed in smaller
... > full story

Harvard Scientists Create High-speed
Integrated Nanowire Circuits (April 28, 2005) -Chemists and engineers at Harvard University have
made robust circuits from minuscule nanowires that
align themselves on a chip of glass during
low-temperature fabrication, creating rudimentary ...
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Editor's Note: The original news release can be found
here.
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